Introduction
============

Each year, about 20 million babies are born in the world and about 1 million babies are born in Turkey. The percentage of infants with birth weight below 2500 g varies between 3% and 30% depending on the country, whereas 7%-15% of infants born in Turkey have low-birth-weight (LBW) and two-thirds of these infants are preterm ([@r1]). According to the study conducted by the Turkish Neonatal Society, 26% of infant mortality is associated with preterm labor. It is reported that perinatal mortality is 5-10 times higher in LBW infants compared to normal neonates ([@r2]). The survival rate of preterm and LBW infants has increased thanks to technological advancements in neonatal intensive care units (NICU) and decreased mortality has been accompanied by increased morbidity. It is therefore necessary to monitor LBW infants frequently and for extended periods of time ([@r1]-[@r3]). Referring infants to the NICU again for any reason is a source of stress and anxiety for families. It affects development of both parental and infant abilities. Environmental factors related to the intensive care setting, and the infant's vulnerability and immaturity may produce negative results. The NICU environment causes parents to experience stress ([@r4], [@r5]). Units are usually crowded, noisy, equipped with advanced technology, highly illuminated and hot ([@r4]). Families usually neglect to visit the NICU and meet the staff in the prenatal care process. The behaviors and the language of the staff are unfamiliar to parents who suddenly find themselves in the intensive care environment, which causes them to isolate themselves ([@r6]).

Nurses have a significant role in mitigating the negative effects of the infant's hospitalization in the NICU on the family and supporting the family physically, emotionally, intellectually and socially ([@r7], [@r8]). Nurses should predict how the family will be affected by the infant's hospitalization in the NICU, determine the infant's requirements and support parents at every stage ([@r7], [@r9], [@r10]). The physical environment of the NICU is a source of stress for families and creates certain obstacles, e.g., the incubator isolates the infant; the appearance of the infant, and the noise and lights in the environment can provoke anxiety; medical equipment means that families are distant from the infant; and families feel helpless since they cannot control these devices and think that they themselves may hurt the infant ([@r6], [@r11]). Being separated from their child, the change in the role that parents play, uncertainty about the infant's status and fear caused by the lack of knowledge about how to take care of the infant at home are factors that increase stress ([@r5]). Since the infant hospitalized in the NICU becomes the focal point, the parental roles assumed by the parents change or begin not to function as usual. While one of the parents deals with the care of the infant hospitalized in the NICU, the responsibility of the other parent for taking care of any other children in the family increases and workplace-related responsibilities are interrupted ([@r12]). Negative factors such as increased responsibility, disruption in the care of other family members at home and absence from work lead to quarrels between spouses and with other family members ([@r6]).

It is very important that nurses act sensitively with regard to the perception of parents about their infant and the intensive care environment. Personnel working with hospitalized infants may lose their sensitivity to how parents perceive their infant and intensive care environment.

In such cases, fear and anxiety experienced by parents will increase even further. Nurses must implement nursing interventions, which will allow them to cope with fear and anxiety ([@r13]). In order to help family members, neonatal nurses must learn what the primary requirements of families are and understand what their behaviors mean because communication problems between family members and health workers increase difficulties of parents and other family members even further. If nurses manage to understand the problems experienced between family members and to personally communicate with them, these problems will diminish and family members will have easier time adapting to the process ([@r9], [@r11]). Parents who feel safe and in a familiar environment begin to communicate with their infants earlier. The stress experienced by parents may be associated with their lack of knowledge and unhelpful hospital rules, which negatively affect the relationship between the parent and the infant. For this reason, it is very important to communicate with the family and inform them about the rules that the unit has ([@r14], [@r15]).

Among the most significant factors for predicting outcomes in preterm children is that interaction between parents and infants occurs at an early stage. A number of researchers have proposed that this may play a mediating role between the behavioral and developmental outcomes of the infants and the parents' anxiety ([@r16]). What parents believe their role to be and how it affects their children's vulnerabilities, characteristics and behavior have also been related to stress, anxiety and depression and can often last long after discharge from the NICU ([@r17]). It seems that most studies in Turkey on the effects of infant hospitalization in the NICU on the family employ the survey method. A valid and reliable measurement tool for assessment of cognitive beliefs of parents is not available in our country. It is necessary that nurses who work with a family closely and for extended periods of time determine how parents are affected by their infant's hospitalization in the intensive care unit, and plan and implement nursing interventions to minimize any possible effects ([@r7], [@r9]). This study aimed to assess the reliability and validity of the Turkish version of the Neonatal Intensive Care Unit Parental Beliefs Scale (NICU PBS), thereby to provide an assessment tool to examine the effects of infant hospitalization on their parents.

Materials and Method
====================

Design
------

This study was planned as a methodological research carried out in order to adapt the NICU PBS into Turkish. The study population consisted of parents fulfilling the selection criteria, who had infants receiving treatment and care in the NICU of a state hospital between July 10, 2014 and September 30, 2015. In the scale validity and reliability studies, it is suggested that the sample size be 5-10 times the number of items in the scale and it is reported that at least 30 data pairs must be available for test-retest assessment ([@r18], [@r19]). In this study, the number of participants was about 7 times the number of items for mothers (n=136) and about 6 times the number of items for fathers (n=97). The NICU PBS was filled in completely between 4 and 8 days after admission to the NICU. It was filled in independently by both the mothers and the fathers. Those eligible to participate were mothers and fathers aged 18 years and older who were able to speak and read Turkish, who had not previously had another child admitted to the NICU, and whose children fulfilled the following criteria: (a) gestational age 28-37 weeks inclusive, (b) birth weight less than 3000 g, (c) anticipated survival, (d) being a single birth, (e) having no severe congenital anomalies, and (f) being born at the sites of the study.

The sample for this psychometric evaluation consisted of 136 mothers aged between 18 and 39 years (M=27.40, SD=5.01) and 97 fathers aged between 18 and 42 years (M=30.7, SD=6.39); 9.4% of the mothers and 12.8% of the fathers had high school education; 3.2% of the mothers and 2.4% of the fathers had a history of stressful experience in the previous year; 41.2% of the neonates were female and 59.8% were male. The mean gestational age of the premature infants was 32.6 weeks (SD=3.21, range=28-37 weeks), and the infants' birth weight ranged from 910 to 2.550 g (M=1810.43 g, SD=621.57). The mean total length of stay in the NICU was 19.71 days (SD=7.28, range=5-27 days), the mean Apgar score was 6.7 at 1 minute, and 82.2% of the infants were diagnosed with respiratory distress syndrome and prematurity.

Data collection
---------------

The Parent-Baby Information Form is made up of the following 11 criteria: parental age, educational level, occupation and stressful events experienced in the last 12 months; infant postnatal age, gender, gestational age, birth weight, Apgar score and diagnosis.

Neonatal Intensive Care Unit Parental Beliefs Scale (NICU PBS): the scale was developed by Melnyk *et al*. ([@r20]). The NICU PBS consists of three subscales (Parental Role Confidence, Parent-Baby Interaction and Knowledge of the NICU) and 18 items in total. Each item is scored from 1 ("strongly disagree") to 5 ("strongly agree"). The minimum score is 18 and the maximum score is 90. A high score indicates that the mother and the father have positive parental beliefs.

Language validity
-----------------

For linguistic validity of the NICU PBS, one linguist and two faculty members translated the original English scale into Turkish. After that, another linguist translated the Turkish version of the scale back into English. Items that contained discrepancies were retranslated and back-translated again until the translation was satisfactory ([@r21]). All the versions were evaluated by the authors and the final version was then formed. A Turkish language expert checked the Turkish version of the scale.

Content validity
----------------

Opinions of experts were received for the content validity of the NICU PBS. To this end, the draft Turkish form of the scale was submitted to six faculty members after the translation had been completed. The items were assessed by the experts according to the statements below: "Not suitable" (1 point); "The item should be changed to make it suitable" (2 points); "Suitable, but requires minor changes" (3 points); and "Very suitable" (4 points).

Pilot implementation
--------------------

After studies for the linguistic validity of the scale, it is recommended that the scale be administered to a group of 10-20 individuals who possess characteristics similar to participants but are not included in the sample. The scale was given its final version after correspondence analysis and expert evaluations, and pilot implementation was performed with twelve mothers and ten fathers. It was decided to administer the scale to a sample of sufficient size for validity and reliability testing since no negative feedback had been received. These mothers and fathers were not included in the sample.

Statistical analysis
--------------------

Data were analyzed using an appropriate statistical software program, SPSS, version 18.0 for Windows (SPSS Inc., Chicago, IL, USA). The analyses used were as follows: expert opinions were assessed using the Kendall W test for content validity of the scale. Factor analysis, Kaiser-Meyer-Olkin (KMO) test and Barlett's test were performed for construct validity. The Pearson Product-Moment Correlation Coefficient, item-total score correlation, subscale item-total score correlation and subscale-total score coefficient were calculated for reliability. Cronbach analysis was used to test internal consistency as another reliability analysis.

Ethical considerations
----------------------

For adaptation of the original NICU PBS into Turkish, the approval of the patent holder of the scale, i.e. Bernadette Mazurek Melnyk, PhD, was obtained *via* e-mail. The necessary permissions were obtained from the relevant institution for the study. The objective of this study was communicated to the families of the preterm infants included and their questions were answered. The parents provided a written informed consent, and were assured that the information provided would not be used for any other purposes and would remain confidential. This study therefore fully met the principles of ensuring informed consent, voluntariness, protecting the privacy and individual rights of human subjects, and was conducted fully respecting ethical principles.

Results
=======

As a result of the factor analysis, the KMO coefficient was 0.880 and Barlett's test value was χ^2^=461.83, p=0.000. The Parental Role Confidence subscale explained 36.08% of the total variance, the Parent-Baby Interaction subscale explained 24.71% of the total variance, and the Knowledge of the NICU subscale explained 9.44% of the total variance; 70.24% of the variance was explained in total. As a result of the confirmatory factor analysis, the scale was found to have three factors: Parental Role Confidence, Parent-Baby Interaction and Knowledge of the NICU. Factor load values ranged from 0.614 to 0.806 for the Parental Role Confidence subscale, from 0.614 to 0.733 for the Parent-Baby Interaction subscale, and from 0.669 to 0.671 for the Knowledge of the NICU subscale. Factor loads of the scale are shown in [Table 1](#t1){ref-type="table"}. In terms of adaptation indicators of the model tested with the confirmatory factor analysis, it was observed that the χ^2^ value (χ^2^=181.04; SD=13.45; p=0.000) was significant.

###### Neonatal Intensive Care Unit Parental Beliefs Scale (NICU PBS) factor analysis results

  --------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Item                                                                                                                        Factor load   Factor
  --------------------------------------------------------------------------------------------------------------------------- ------------- --------------------------
  Item 1. I know what characteristics and behaviors are common in premature babies hospitalized in the NICU.                  0.806         Factor 1:\
                                                                                                                                            Parental Role Confidence

  Item 2. I am sure that what I do for my baby will be what is best to help him/her deal with being in the NICU.              0.720         

  Item 3. I feel comfortable in caring for my baby in the NICU.                                                               0.614         

  Item 4. I know what characteristics and behaviors to expect in my baby while he/she is in the NICU.                         0.625         

  Item 5. I am sure about what things I can do to best help my baby get through the NICU experience.                          0.682         

  Item 6. I am sure that I can meet my baby's emotional needs while he/she is in the NICU.                                    0.689         

  Item 7. I know why my baby has the characteristics and behaviors that he/she does in the NICU.                              0.802         

  Item 8. I feel confident in telling the nurses and doctors about what will best help my baby while he/she is in the NICU.   0.685         Factor 2:\
                                                                                                                                            Parent-Baby Interaction

  Item 9. I am clear about how to help take care of my baby in the NICU.                                                      0.709         

  Item 10. I know how my baby will probably respond to me while he/she is in the NICU.                                        0.651         

  Item 11. I am sure about how my emotions will affect my baby while he/she is in the hospital.                               0.616         

  Item 12. I am clear about how my baby will react when he/she is getting too much stimulation in the NICU.                   0.672         

  Item 13. I am sure about the things that I can do to make my baby feel most secure while he/she is in the NICU.             0.716         

  Item 14. I know how my baby's appearance and behaviors are different from a full-term baby's appearance and behaviors.      0.721         

  Item 15. I know the best times to communicate with or interact with my baby.                                                0.733         

  Item 16. I am confident in asking the doctors and nurses questions about my baby's medical condition.                       0.708         Factor 3:\
                                                                                                                                            Knowledge of the NICU

  Item 17. I know what my baby will do when he/she is stressed.                                                               0.671         

  Item 18. I am clear about what my baby will look or act like when he/she is ready to communicate with me.                   0.769         

      Explained variance                                                                                                      70.24%        

      Total                                                                                                                   70.24%        
  --------------------------------------------------------------------------------------------------------------------------------------------------------------------

Considering subscale items and subscale total score correlation, reliability coefficients of the items ranged from 0.54 to 0.78 for the Parental Role Confidence subscale, from 0.61 to 0.73 for the Parent-Baby Interaction subscale, and from 0.65 to 0.77 for the Knowledge of the NICU subscale, indicating that the correlation was positive and very significant. Considering total scale scores and correlation of the subscales of the scale, reliability coefficients ranged from r=0.54 to r=0.78; the correlation was positive, strong and highly significant (p\<0.001) ([Table 2](#t2){ref-type="table"}).

###### The Neonatal Intensive Care Unit Parental Beliefs Scale (NICU PBS) subscale item and subscale score-total score correlation coefficients and Cronbach's alpha values for the whole scale and subscales

  Subscales and items                                                                                                         M      SD     R      p
  --------------------------------------------------------------------------------------------------------------------------- ------ ------ ------ -------
  1\. Subscale: Parental Role Confidence                                                                                                           
  Item 2. I am sure that what I do for my baby will be what is best to help him/her deal with being in the NICU.              2.23   1.30   0.71   0.000
  Item 3. I feel comfortable in caring for my baby in the NICU.                                                               3.25   1.16   0.72   0.000
  Item 5. I am sure about what things I can do to best help my baby get through the NICU experience.                          3.25   1.14   0.54   0.000
  Item 6. I am sure that I can meet my baby's emotional needs while he/she is in the NICU.                                    2.87   1.08   0.68   0.000
  Item 8. I feel confident in telling the nurses and doctors about what will best help my baby while he/she is in the NICU.   3.25   1.34   0.78   0.000
  Item 9. I am clear about how to help take care of my baby in the NICU.                                                      3.13   1.26   0.76   0.000
  Item 10. I know how my baby will probably respond to me while he/she is in the NICU.                                        2.95   1.14   0.70   0.000
  2\. Subscale: Parent-Baby Interaction                                                                                                            
  Item 11. I am sure about how my emotions will affect my baby while he/she is in the hospital.                               2.67   1.20   0.61   0.000
  Item 12. I am clear about how my baby will react when he or she is getting too much stimulation in the NICU.                2.91   1.15   0.71   0.000
  Item 13. I am sure about the things that I can do to make my baby feel most secure while he/she is in the NICU.             2.96   1.11   0.72   0.000
  Item 14. I know how my baby's appearance and behaviors are different from a full-term baby's appearance and behaviors.      3.02   1.33   0.73   0.000
  Item 15. I know the best times to communicate with or interact with my baby.                                                2.77   1.06   0.70   0.000
  Item 16. I am confident in asking the doctors and nurses questions about my baby's medical condition.                       3.42   1.31   0.62   0.000
  Item 17. I know what my baby will do when he/she is stressed.                                                               2.83   1.15   0.70   0.000
  Item 18. I am clear about what my baby will look or act like when he/she is ready to communicate with me.                   2.88   1.14   0.73   0.000
  Subscale: Knowledge of the NICU                                                                                                                  
  Item 1. I know what characteristics and behaviors are common in premature babies hospitalized in the NICU                   2.12   1.32   0.77   0.000
  Item 4. I know what characteristics and behaviors to expect in my baby while he/she is in the NICU.                         3.15   1.22   0.74   0.000
  Item 7. I know why my baby has the characteristics and behaviors that he/she does in the NICU.                              2.93   1.21   0.65   0.000

The analysis performed to test internal consistency, which is one of the reliability indicators of the NICU PBS and its subscales, showed that the Cronbach's alpha reliability coefficient ranged from 0.77 to 0.84, and total Cronbach's alpha for the whole scale was found to be 0.90 ([Table 3](#t3){ref-type="table"}).

###### The Neonatal Intensive Care Unit Parental Beliefs Scale (NICU PBS) alpha values for the whole scale and subscales

  ------------------------------------------------------
  Scale                      Mother\   Father\   Total
                             (n=136)   (n=97)    
  -------------------------- --------- --------- -------
  Parental Role Confidence   0.83      0.81      0.84

  Parent-Baby Interaction    0.83      0.80      0.82

  Knowledge of the NICU      0.79      0.74      0.77

  NICU PBS                   0.91      0.88      0.90
  ------------------------------------------------------

Discussion
==========

Neonates who receive technological support and treatment at the highest level in the NICU have an increased survival rate. However, these infants and their parents may stay in the NICU for days, weeks and even months, which has significant psychological and financial outcomes. These outcomes disrupt mental health of parents (e.g., anxiety, depression, post-traumatic stress disorder, dysfunctional parenting, negative parent-baby bonding) and coping mechanisms are not effective ([@r22], [@r23]). The NICU is a source of excessive stress for parents, with anxiety-inducing medical equipment, unfamiliar personnel, restrictive hospital policies, and the infant's appearance and behaviors, which negatively affect parental roles and parent-baby interaction. The inability to begin early parent-baby interaction in particular is one of the expected outcomes of premature labors. The beliefs of parents regarding their roles and how they should behave, and the characteristics and fragility of neonates are associated with stress, anxiety and depression, which usually continue after discharge from the NICU ([@r5], [@r7], [@r10], [@r17]).

The main properties required for a scale to be standardized are validity and reliability. Validity is the ability of a measurement tool to measure the desired characteristic or state. There are many criteria for validity testing ([@r18], [@r19], [@r24]). Linguistic validity, content validity and construct validity were investigated to assess the validity of the scale. As a result of expert opinions, it can be said that the Turkish form of the NICU PBS is an appropriate measurement tool in terms of linguistic and content validity.

Factor analysis was performed to determine the construct validity of the NICU PBS. In order to investigate the factor structure of the scale, first the KMO test, which reveals sample adequacy, and then Barlett's test, which reveals whether the scale is suitable for factor analysis, were carried out and the results were found to be significantly suitable for factor analysis (KMO=0.880 and χ^2^=461.83, p=0.000) ([@r19], [@r25]).

As a result of the confirmatory factor analysis that was carried out in order to reduce relations between concepts to basic factors and to reveal the scale structural properties, the scale was found to have three factors: Parental Role Confidence, Parent-Baby Interaction and Knowledge of the NICU. It has also been reported in the study conducted by Melnyk *et al*. that the scale has a three-factor structure ([@r20]). Factor load values ranged from 0.614 to 0.806 for the Parental Role Confidence subscale, from 0.614 to 0.733 for the Parent-Baby Interaction subscale, and from 0.669 to 0.671 for the Knowledge of the NICU subscale. It is specified in the literature that the factor load must be at least 0.40, and since the factor load of the items in the NICU PBS was over 0.40, no item was removed from the scale ([@r19], [@r24], [@r26]). The Parental Role Confidence subscale explained 36.08% of the total variance, the Parent-Baby Interaction subscale explained 24.71% of the total variance, and the Knowledge of the NICU subscale explained 9.44% of the total variance. A maximum of 70.24% of the total variance was explained. Considering total scale scores and correlation of the subscales of the scale, reliability coefficients ranged from r=0.54 to r=0.78, and the correlation was positive, strong and highly significant. On the other hand, Melnyk *et al*. found the test-retest correlation to be between 0.84 and 0.92 ([@r20]).

Internal consistency means that each subscale of the scale measures the same property and shows the same structure ([@r18])~.~ The item-total score correlation is expected to be at least 0.30 for internal consistency. The item-total score correlation was over 0.30 for the whole scale, and the subscales found in the internal consistency and item reliability analysis showed that the whole scale and its subscales measured the same property. It is stated in the literature that the Cronbach's alpha value must be determined for the internal consistency and reliability of Likert-type scales ([@r18], [@r19], [@r24])~.~ The Cronbach's alpha coefficient shows the internal consistency and homogeneity of scale items. In this respect, it is reported that the lower limit of Cronbach's alpha coefficient is 0.70 and that reliability increases as the value approaches 1 ([@r18], [@r19], [@r24], [@r25]). In the present study, the Cronbach's alpha reliability coefficient ranged from 0.77 to 0.84 for subscales and the total Cronbach's alpha for the whole scale was 0.90. In the study conducted by Melnyk *et al*., the reliability for the total scale and subscales was found to be high and Cronbach's alpha value ranged from 0.75 to 0.91. However, high Cronbach's alpha coefficients indicated that the reliability of the scale and subscales in total were very good ([@r20]).

Higher degrees of stress are often manifested by parents who have unrealistic expectations and beliefs related to parenting and their child's development. This can occur as a result of pressure to attain unachievable targets and goals ([@r27]). In a way that is consistent with the findings of previous studies, a high degree of confidence among parents seems to provide protection against stress ([@r5]), depression ([@r21]) and anxiety ([@r13]). These results indicated the NICU PBS to be a reliable measure that could be successfully employed with the parents of premature infants in the NICU. In addition, it may also be helpful in terms of identifying individual parents of these children at high risk of suffering from anxiety, depression and stress.

Conclusion
==========

In this study, the Turkish form of the 18-item NICU PBS was found to have high validity and reliability. For this reason, it is recommended to be used in order to assess cognitive beliefs of parents of premature infants about the NICU. It may also be used to predict stress, anxiety and depression in parents.

In accordance with the results obtained, it is important for the improvement of parent-infant health that nurses working in the NICU develop and implement nursing interventions to support parents, meet their need for information and empower them. Family members experience a high level of fear and stress. If nurses realize what family members need, understand their emotional responses and help the family cope with the crisis, it will greatly contribute to both the infant's and the parents' health.

We are very grateful to the parents who participated in this study and to the nurses employed at the NICU.
